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Sir: 
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[trail 

[g^A^] 



306-824 

□ SS^AI CHEj^ 2 407-14 
KR 

oil esi^m a s^trua. chbisi 

S] ( 2J ) 



15 
0 
0 
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>l 



29,000 SJ 
0 SI 
0 SI 
269,000 S 



298,000 S 
149,000 SI 

1. fiefAi- aA)IAi(£E9)_1- 



16-2 




1020010026731 2001/6/2 

^Ml*>7fl^ Mn 2 N^ Cu^ ^€ ^ l^e]*}^ cf^- sj-*)- 

^1 1^. S^tt sl^^H E( perovskite ) ^wj-Tjl ^2:^1 ^S^Rr^h ^-§1 

€*>^ ^ 31^(46 ppm/K)# 7>^1^ AflS.-^ 7fl^ M^!^ <S 

[3-«HJ 1] 

C11NM113 

£ 1 

31^, sif^M^ 
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^ ^s}-!-^ *I|2:1K1 {Nearly zero temperature 

coefficient of resistance in manganese nitride} 

S. -g- CuNMn 3 °fl rflSH X-^! ^ Sl^^^l ^2f# V+Ej-ifl^ ZLEfl^ol 

£ 2^ £ CuNMn 3 ^l tfl§><^ £-5.0% n}-g. x\s\-§- ^s\-^r M-Bfu^ ZLEfl^o] 

£ 3£r CuNMn 3 ^l tfl^ ^j-o] ^ ^-b)HH ^ tJ: £--HL°ll *r€: 

£ CuNMns^l tfl*>o^ 250 K ~ 350 K ^IHH^ ^ ^ ^s}-$ M-e}-^ 

^4*}7\]$r Mn 2 N^ Cu^ ^-g-^ <£^tZ\Z}^ tf-g- St)-*}- 
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1020010026731 2001/6/2 
^ IS- S^l^lfe 2]l-^^ 0 lM(perovskite) °^^} ^.^^ ^}2i^}^}, ^} 

€*rfe ^ 7fl^(46 ppm/K)# Afl^.^- 7 fl^^ <S 

^ ^ Sife ^IH ^tb ^icf. 

<6> 3}-^^ 1 

<7> CuNMn 3 



<8> ^(temperature coefficient of resistance, TCR)fe ^rS.^} <4€- *HV5>1 ^ 

3« 7l#*>^ ^1^5.^, 3 ^, ^ ^l^fe(l/Ro) KdR/dT)^ 

S. ^%V7jl^(zero TCR)' 7flSfe *RVt^ 25 ppm/K Ji^r ^ ^-f, ^ £rE 

100 °C ^E^H ^.^7} 0.25 % Ji4 ^-8r ^1 

o> o]^*> ^ ^ Tfl^l- ^ 7fl^fe ^ i^Hl ®- 

uY *KKthin film resistor)-° ^E ^ <H*1 -2 10 K 4 

^ ^£0^ ^-g- ^-^-(cryogenic resistor )°-^. Al~g-s>fe ^#<y (manganin)^ 

^3(84 ^%), W(12 ^%) 5? 4 €(4 ^ ^-g- ^ 

^ofM oj 20 ppm/K ^j£S ^-^rW. H ^ ^ 7fl 
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^ ^o]j L> IE &4Tr ^ ^-^tb *W3. i^efl-?! 

(structural strain) *fl^-of| ^^S] ^ adhesion )7> <^}t}^ 

^Hje ^-^o) 7 fl^ i^tr °1>$£- ^l-o} Mn 2 N^- 

S Aj-g-s]-^ 2l^7VolE(p erovsk i te ) ol^Tj] i^t 7l^S] ^ ^-g^TT ^ 

^ ^71 f^HH oy^^. ^^o] CuNMn 3 # ^1^^^-^ £r 

<13> a. Tgxg ^4 Cul- °1 -EW^r ^^Hl 

^ 800 ~ 900 °C°\}*] 40 ~ 60 a]tJ-^^ I^^M ^1S*>^ cf-g- IS. 

^ 3]^7l-olE(perovskite) ^#31 ^ *$Zt ^.^^ *ft2i^-£ ^- 4^)^-5- tt^. 

<14> 3l)-*j--ij 1 

<15> CuNMn 3 

<ie> o]^ ^ a. ^v^l*l H^*}^ 4^-4 £4. 
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1020010026731 2001/6/2 
^*>J1, €*Hr s|fi?H^ ^* ^ ^S^] ^1 ^7}- ^g- 



<is> ^ ^ofl 4^ ^ x-i^- ^ zi ^-g-i-^ «v-§-^-i- 

<19> ^Tgofl A]~g-5lir tiV-g-#^r ^ ^Sj-^-o] Mn 2 N3|- ^(Cu)^. ^7} 

Mn 2 N^r llii QAA ^ nfl^-ofl, Jl^-o)]^ 

^X] aV-g-^ol ^^q-A] tiling -8-<>l*>7ll 3]#^7>olE ^ 

*i^lk ^ 91^. °H, Mn 2 N^r ^el(Cu) l^°fl tfl*H 1.45 ~ 1.55 

^-g^^r ^O] ti^^ti}-, n}^ A>-g-^o] 1.45 -g-H] n]n]-ol7lM- 1.55 Ol^^l^ 31 

#^7>o]E ^2:1- ^.g. Aj-o} ^Ajo] -g-oj^ grjL, ^ ^ ^ o] 

^7}i5}±r &*\}7} $X^. 

<20> ZL^JL, ^7} Mn 2 N2}- Cu^ y>-§-^ «];-g-^ IS. M-E}^ ^ ^cf. 

<2i> [al-g-^] 1] 

Cu > CuNMn 
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<23> igj-^ofl ttj-^. s.= afl^^ *7l«2}- s\is}7} 7}^}S. *fl$|*! 

H.eH ^(dry boxHH ^ , #7] aV-g-^ 1^1 M-eJ-hH «} 

^-Pr sK^^H 3kA) <H^^ Mn 2 N2l- Cu =hH m]-^]^ ^sj-ji 

43£r ^ ^(tablet) *§3l3. ^^fZL ojs. tantalum) Si'US. #}*\ 4}<33H ^ 

ircf. ^.ei cf^- ; H.e]-oi tn-^^ <q*L<q ^ ^nofl c^sfH ^ AVBfl^ 

^ 30^ ^7l# ^o)-vfl ^ ^.g. o]-g-sfl^ Afjcg:^ ^-g-^t}. p>^1 f 

^7l ^^-8: ^7]Sofl ^JL 800 ~ 900 °C5. *H*1 -§:S^JI f o] 

«*1M 40 - 60 Al_^V -^oV <l^El*H 3H"^7>o]e CuNMn 3 ^st-gr 

^flS^-. °H, ^^el 800 °C ^l^o]^ ssl-g-i^ol e *§^o] ^-7} 

^Ka, 900 °C# a^r^ 3]#^7l-olE ^2:7> £-*flsq^- &af)7 r 5U4. 

^71 <i*|B] A]^o) a o V 7 ) ^H^] e)^ nj-7 u >o^ ^ ig-^-o] ^ 

ol^Tl] CuNMn 3 ^r X-> id 4)^ ^ ^ S^-^ol^ oiyj.^ 

(cubic) ^S°Jol ^ A^A 40 ~ 50 ppm/K ^ES ^Tfl #^£1^^, 

^7l #olH nfl °- <y-^§].ji A>^ofl nl#s}*l ££0} MVDi. ^%V( t hin film resistor) -§^1 



<25> 
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<26>^a]^1 i : CuNMn 3 ^ 

<27> Mn 2 N(1.50 g)34 Cu(0.513 g) iELefo] yv^ ojoj)^ ^ 

°1 ^ ^.7]S.<^ "4^-, 800 ~ 900 °C 7>^1 ^^(Al^Vxg- 50 °C ^ES) 

A^ Jpi O] ^£0^ 50^m ^-9} ^V)*}^. =L tl-g- Al^-g- v^A]^ 

CuNMn 3 Al^-g; ^S^tf. olnfl, <£o^ ^Afl a^*- ^cg^o. ^ ^ 

<28> n ; ^is^ CuNMn 3 ^r ^ £^ £. 1^ M-Bj-Vjfl yj-sf ^-o] ( 5]^^.^^ 

3l3#ol -g-Tj^- Pm-3m°-S. SiA^ , a^o] 2^HK, 7 }- ^=3. 90465(9) A9l 

#7(1 (cubic) ^-fr 7>^# ^ Si Sit)-. 

<29> £ 2^ #7l CuNMn 3 ^ ^JEofl 14^. M-EHfl ^ cfl , £ 2§ iL°i 150 

K eiMM 7 C V^ ^ol7> «a<H^ Si 4. 

<30> ^th 3ofl teaI^V X^J- ^sh ^*H>H ^- - o)^ ^o] 7 )- 

^ ^£ *HH^ a o i- 7 ] CuNMn 3 o] ^^<?1 ^-#^-§: iL^^, ^£ ^l^MH^ 

^HSf 7^ ^Sfl ^7> iL<4^tf. ^ 

^ ^2)-^ 250 K«*1M 350 K SH)^ £ 4<M S^^l «& ^ Si^K 



<3i> Hj^i^l 1 
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<32> #7] Aj A }ofl A>-g-^. Mn 2 N tfl^ofl Mn^}- Cul- 3: IS 41 ^ ^H^H*! 



<33> ti]jno^l 2 

<34> Aj- 7 } Aj A jofl ^ ^Q}^. O.JH. g >5), 200 °C 3T>^nf 



<35> ti] 57<^1 3 

<36> Aj- 7 | ^Alofl 14 ^0_S. *>5], QJD. #y>S ^<3*H1 



<37>^igofl : t^J- Tfl ^(TCR)^ ^ 

<38> Aj-7l ^Aj^l ld\)A] ^l^fV CuNMn 3 A]^6fl tfl*H a}t£t>} ^^-§; ol-g-s>o^ 

tiSr ^ tf^-, o] t^J- ^jzf ^#(250 K ~ 350 K)-^-^ Tfl^(TCR) 

» 2fl#SH ^ t}-g- 5. l^fl M-E}i-|]^cf. cf-g- 5. 10]]^ ^a)^- <£.f. 

<39> 
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is. i] 



~~7 « 




^ilr (ppm/K) 


^A]^) 1 


1.77xKT 5 


46 at 300 K 






20 at 10 K 




1 . 68xl0" 5 


4360 at 300 K 




2. 44x10" 5 


4430 at 300 K 


* ^-Ji *>^°J. 



^7} SL 1* H^, ^«*f| ^ 1^ ^ 7l^^1 ^-(^<?1)*1- 



^-oi ( -a igj-igo] CuNMn3 ^eflo^ ^cm^lM- ^ 

<>H Pb(Zr,Ti)0 3 (PZT)^ ^ ^--B-^^l ^s)-^ hJ-bJ- 7 fl^-^>^^l nfl-?- -ff 

7) nfl&ofl ^ wfl^o.^ E -g-g-o] 7Hft!: JL^V Sicf. 
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1] 

Mn 2 N4 CuS £W ^ o] ^#-g; 4}«8^ofl ^Jl, ^ 800 ~ 

900 °C°1H 40 ~ 60 ^l^r-S-^ t^el^H *ll^Rr ^ ^ ^.5- *}ir ^ 1 

3. i^^r E( perovskite ) ^« 0 V^1 ^Sl-#5l ^l2:«o V ^. 

1 

CuNMn3 
2] 

*fl 1 Mn 2 N£- Cu l#°fl tflS>o} 1.45 ~ 1.55 -§-«l5. ^7>a1 ? 1^ 

1%=?-^ 3] 

4] 
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5] 

7)1^7} 40 ~ 50 ppm/K <?] t}-g- IS. ^^oIe oiyj.^ ^^o] tg-^> 

S^-^-^l 1 
CuNMn 3 
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[S. 3] 



t t i r i r * 



I 1 ' 11 1 1 1 ' 1 I 




250 300 350 




2.90 



250 
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